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No clear pattern has as yet emerged in nutrition and development literature as to the magnitude and direction of the net effects of working women on the food security of the household and how this depends on household income level [1, 2] . These net effects involve a complex series of trade-offs involving reallocations of income, time, and decision-making power within the household.
It is important to understand the nature of these tradeoffs, as the success of the economic adjustment reforms undertaken by many developing countries will depend on the increased participation of women in the workforce [3, 4] . The central point of this research methodology note is to demonstrate that the trade-offs between household food security and female working status may depend, to an important extent, on the household's income (or total expenditure) level.
The presence of working women may well increase the food consumption of poorer households, even if the women have to travel away from the home to earn money [5] . This is true for a variety of reasons, such as the improved capacity of the wife to exert her preferences within the household (which may reflect society's genderdefined roles rather than some innate preference to buy food) and improved ability to buy food items that require cash in small but reliable flows. For richer households, the net effect on calorie intake and calorie cost may well be zero or even negative as food (and especially calories, as opposed to micronutrients) becomes a less important component of the budget. This hypothesis of different net effects at either end of the income distribution was tested with household-level data from Ghana.
We found that, at the mean of the Ghanaian data, household food security is negatively affected when women work outside the home. These results are similar to Canadian data indicating that the independent effect of the wife's employment outside the home was almost always negative and significant for the household's apparent nutrient intake [6] . The net effect (i.e. accounting for the extra income) of the wife working full time was -4.4 calories per capita per day at the mean of the data. However, the crucial interaction effects of the wife's employment status and household total expenditure level on apparent nutrient intake are important because they could lead to very different policy recommendations at either end of the income distribution. The small net effect at the mean of the data set may mask very different net effects at either end of the income distribution.
Conceptual framework
More than one conceptual framework can support the hypothesis that the net effect of female employment on household food security depends on the household income level. The first is the traditional model, in which the household maximizes utility aggregated over a number of household members, subject to a number of budget and production constraints (combined to give a full income constraint). This yields derived demand functions for market goods that depend on prices, the opportunity cost of time, and income.
The second model allows for the incorporation of conflict and recognizes that preferences are not easily aggregated across household members. In this model, more employment for a woman at the low end of the income scale could lead to greater food availability due to her improved fall-back position (i.e., being employed) and her enhanced ability to impose her preferences, which may be more inclined than men's to spending on food rather than non-food items. At higher incomes, this difference in bargaining strength may manifest itself in the division of other items, not food, that are now in relative abundance. 
Methods and data collection
The first round of the Ghana Living Standards Survey, conducted in 1987-1988, was based on a nationally representative sample of 3,136 households [7] . From the survey data it is possible to determine whether a household contains women and, if so, whether the women are self-employed, employed by others, or not employed. Additional socio-economic variables are available, allowing analysis to be performed similar to that undertaken in Canada [6] . Families in Ghana are extended, and it makes less sense to examine the employment status of an individual wife or mother within a household. Therefore, households were classified on the basis of the employment status of their adult women members (over 14 years old) into one of four mutually exclusive and exhaustive groups: (1) no adult women, (2) only adult women who do not undertake market activities, (3) some adult women who undertake market activities that involve little travel time, and (4) some adult women who undertake market activities that involve travel time. These four categories are represented as dummy variables in the regression analysis, with households that contain only adult women who do not undertake market activities as the omitted dummy. Table 1 presents the regression variables by the adult women's employment status. An important point is that the group of households in which the women travel to work (group 4) is only marginally better off than the omitted group, in which none of the women engage in market activities (group 2). Hence, for the latter group the independent effect of women's employment statusthe coefficient on the adult women dummy variablewill be close to a net effect on the dependent variable. Splitting the sample into households above and below the median total expenditure per capita shows that, below the median, group 4 households have higher total expenditures than group 2 households (10.51 versus 10.36, significantly different at 5%, two-tailed t-test), whereas above the median they have lower total expenditures (11.38 versus 11.43). Notice, however, that total expenditure is expressed on a per capita basis and is susceptible to variation in household composition across household groups. For instance, hardly any of the households in group 1 contain children under the age of six, whereas 15% of group 4 households do. This means that group 4 household incomes are understated by total expenditure per capita (the same holds true for calorie availability per capita and rooms per capita). The regression analysis takes these compositional factors into account because of the demographic explanatory variables. Table 2 gives ordinary least-squares (OLS) estimates, corrected for heteroscedasticity, for household-level food budget share, cost of calories, and calorie availability* for the pooled sample and the two total expenditure groups. At a minimum, the two dummy variables representing women's employment status, together with total expenditure, are endogenous, and ideally should be instrumented. Finding instruments that fulfil the order and rank conditions for identification of the system involves the ad hoc selection of variables that are hypothesized to exclusively affect total expenditure and each different type of women's employment status variable and not be codetermined with any of the three dependent variables.
Results
A number of predicting equation specifications were tried, using as instruments (1) the presence of electricity and the value of non-vehicle assets and livestock for women who work exclusively in self-employed business, (2) land owned per capita and the presence of improved water and sanitation facilities for total expenditure, and (3) the value of vehicles and the household's dependency ratio for households with some women who work away from home. In nearly all cases the OLS signs held, but the magnitude of the estimated instrumental variable coefficients were so large as to be nonsensical.
For the sample as a whole, relative to households with only women who are not engaged in economic activities, the independent effect of female employment for households with some adult women who have to travel away from home to work is negative and significant for food budget share and calorie availability. The latter result is similar to the findings in Canada [6] , although the net effect here is even stronger (74 minus 464 calories). Moreover, relative to households with only selfemployed adult women (group 3), this negative effect is even stronger for household calorie availability at the 10% level.
When the same regressions are estimated separately for households above and below the median per capita total expenditure, the results are markedly different. As the second and third panels of table 2 show, the negative impact on calorie availability of women working away from home, relative to households where no women are engaged in market activities, is present only for households in the upper expenditure group. Furthermore, the net effect for households below the median per capita total expenditure is positive (1,555 x [10.51 -10.36] -150 = 83 calories), whereas it is negative only for households above the median (2,356 x [11.38 -11 .43] -574 = -692 calories). Relative to households with only self-employed women, the impact on household calorie availability of women working away from home is still significantly negative in the lower expenditure group, but it is even more negative for households in the upper expenditure group.
Conclusion
Although this analysis suffers from shortcomings, namely, that certain key variables are not instrumented, it illustrates the possibility that the measurement of the impact of the employment of adult women on household welfare involves netting out a complex set of interactions that may differ significantly by the per capita total expenditure level of the household. Policy makers should not rule out women's income-generating projects and programmes for women from poorer households simply because of fears of deleterious effects for the food security of the household. On the contrary, employment may be good not only for the woman's own well-being but for the food security of the household, especially at low incomes.
